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[57] ABSTRACT

A holding device for use in assembling mechanical
members comprises a joint head having a spherical head
and a fastener formed continuous with the spherical
head; and a clip having a joint cavity member formed of
an elastic material, the joint cavity member having a
groove portion having a cross-section corresponding in
shape to an external shape of the spherical head, and
receiving lip portions formed continuous with the
groove portion, the receiving lip portions spreading
outward, and a fastener formed continuous with the
joint cavity member. The spherical head of the joint can
be fitted in the groove portion to be held therein,
whereby a member which is fastened to the fastener of
the joint head and a member which is fastened to the
fastener of the clip can be preliminarily held to each
other. The invention provides the preliminarily-holding
device for use in assembling mechanical members,
which is capable of causing a part (e.g. a bumper of an
automotive vehicle) having destortion in its formed
shape to be preliminarily held onto a body (e.g. of the
vehicle) having dimensional or positional errors in as-
sembly, while absorbing deviations in the positional
relationship between the part and body to be assembled.

7 Claims, 4 Drawing Sheets
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HOLDING DEVICE FOR USE IN ASSEMBLING
MECHANICAL MEMBERS

BACKGROUND OF THE INVENTION

The invention relates to a holding device for use in
assembling mechanical members, which is useful e.g.
when assembling an automotive vehicle, in preliminar-
ily holding a part which is relatively large in size and
requires much labor in mounting, such as a bumper and
a rear lamp, onto a body of the vehicle.

Conventionally, in mounting a rear lamp on a body of
an automotive vehicle, as shown in FIG. 4, a fixture
member 30 is mounted on the body beforehand, and
then a rear lamp stay 31 mounted on the rear position
lamp is caused to engage with claws 32 of the fixture
member 30 so that the stay 31 is held by the claws 32.
However, the fixture member 30 has almost no degree
of freedom to the inclination of the rear lamp relative to
the body. Therefore, when a rear position lamp having
distortion in its formed shape is to be mounted on the
body, it has been required to carry out mounting work
while correcting a deviation in the positional relation-
ship between the members to be assembled, by hands of
workers.

Accordingly, the step of mounting a rear position
lamp on a body cannot dispense with manual labor,
because even if it is attempted to automate the assem-
bling process, it is very difficult for a robot, which
performs an accurate motion in a predetermined and
unadaptable manner, of an automatic assembly machine,
to effect the mounting work, due to possible distortion
in the formed shape of the rear lamp and dimensional
and/or positional errors in assembly of the body, which
has hitherto made it impossible to automatically mount
the rear lamp on the body of an automotive vehicle.

On the other hand, a bumper is usually mounted on a
body of an automotive vehicle by boiting the former to
the latter. However, when a bumper having distortion
in its formed shape is to be mounted on a body having
dimensional and/or positional errors in assembly has
been required that more than one worker perform the
mounting work while correcting deviation in the posi-
tional relationship between the members to be assem-
bled, by force. .

Therefore, the process of mounting a bumper on a
body has required many hands of workers. If it is at-
tempted to automate the assembling process, it is very
difficult for a robot, which performs; accurate motion in
a predetermined and unadaptable manner, or an auto-
matic assembling machine, to effect the mounting work,
due to possible distortion in the formed shape of the
bumper and dimensional and/or positional errors in
assembly of the car body, which has hitherto made it
impossible to automatically mount the bumper on the
car body.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
holding device for use in assembling mechanical parts,
which is capable of preliminarily holding a part having
distortion in its formed shape onto a body having di-
mensional and positional errors in assembly while ab-
sorbing a deviation in the positional relationship be-
tween the members to be assembled, when the former is
mounted on the latter.

It is a further object of the invention to provide a
holding device for use in assembling mechanical mem-
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bers, which is capable of contributing to automating
assembly work which is not free from dimensional and-
/or positional errors in assembly.

To attain the above objects, the present invention
provides a holding device for use in assembling mechan-
ical members, which comprises a joint head having a
substantially spherical head and a fastener formed con-
tinuous with the substantially spherical head, and a clip
having a joint cavity member formed of an elastic mate-
rial, the joint cavity member having a groove portion-
having a cross-section corresponding in shape to an
external shape of the substantially spherical head, and a
receiving lip portion formed continuous with the
groove portion, the receiving lip portion spreading
outward, and a fastener formed continuous with the
joint cavity member. The holding device having the
above construction operates in such a manner that the
substantially spherical head of the joint head can be
fitted in the groove portion to be held therein, whereby
a member which is fastened to the fastener of the joint
head and a member which is fastened to the fastener of
the clip are preliminarily held to each other.

The joint head is formed such that it can perform a
sliding or rotating motion within the joint cavity mem-
ber. The present device can absorb dimensional and/or
positional errors in assembly by virture of such motion.
The sphericity of the term “spherical head” is not in-
tended to strictly mean a geometrically-defined spheric-
ity, but it may be more or less distorted (i.e., it may be
“substantially” spherical) so long as the above-men-
tioned sliding or rotating motion is permitted thereby.

The term “fastener” is intended to include a screw,
adhesive, weld, etc. When the joint head is inserted into
the groove portion of the joint cavity member, the joint
cavity member is once expanded to receive the joint
head thereinto, and when the spherical head is com-
pletely inserted into the groove portion, the expanded
joint cavity member contracts. The joint cavity member
is required to be elastic enough to perform such an
expanding and contracting motion.

In one preferred embodiment of the present inven-
tion, the holding device comprises a grommet formed of
a synthetic resin material, the grommet having a fitting
leg having at least one catching projection formed
thereon, and a hollow substantially spherical head
formed continuous with top of the fitting leg by way of
a portion having a flange formed thereon, the grommet
having a central hole formed therein, the grommet
being fitted in each of grommet-holding holes arranged
in a lamp-mounting surface of a body of an automotive
vehicle in parallel arrangements; a screw screwed into
the central hole in the grommet to thereby cause the
grommet to be held in the each of grommet-holding
holes; and

an elastic clip having an engaging groove portion
formed such that the engaging groove portion has a
cross-section corresponding in shape to the external
shape of the hollow substantially spherical head, a plu-
rality of the elastic clips being fastened to a reverse side
of a rear lamp for the automotive vehicle in parallel
arrangements,
wherein the engaging groove portion of the elastic clip
is caused to make engagement with the hollow spherical
head of the grommet, whereby the rear lamp is prelimi-
narily held onto the body.

In such preferred embodiment of the holding device,
the fixing leg is inserted into the grommet-holding hole
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of the body of the automotive vehicle, and the internal
edges of the body defining the grommet-holding hole
are caused to be caught between the catching projec-
tions formed on the fitting leg and the flange, whereby
the grommet is held in the body. The engaging groove
portion of each of the elastic clips fastened to the re-
verse sides of the rear lamp is caused to make engage-
ment with the substantially spherical head of the syn-
thetic resin grommet held in the body as described
above. Therefore, even if there is some distortion in the
formed shape of the rear lamp or dimensional and/or
positional errors in assembly of the body, deviations in
the positional relationship between the two members to
be assembled are properly absorbed by elasticity of the
elastic clip and sliding or rotating motion of that sub-
stantially spherical head within the groove, which
makes it possible to preliminarily hold the rear lamp on
the body without requiring troublesome labor for cor-
recting the deviation in the positional relationship be-
tween the two members to be assembled.

In another preferred embodiment of the present in-
vention, the holding device comprises: by

a screw having a substantially spherical head the
screw being screwed into body of an automotive vehi-
cle; and

an elastic clip having an engaging groove portion
formed such that the engaging groove portion has a
cross-section corresponding in shape to the external
shape of the spherical head, and a receiving lip portion
formed continuous with the engaging groove portion,
the receiving lip portion spreading outward, the elastic
clip being fastened to an inner side of a bumper for the
automotive vehicle,
wherein the substantially spherical head is caused to
make engagement with the elastic clip, whereby the
bumper is preliminarily held onto the body.

In such preferred embodiment of the holding device,
the screw having the substantially spherical head is
screwed into the body of the vehicle, beforehand, while
the elastic clip is also fastened to the inner side of the
bumper, beforehand. The bumper having the elastic
clips fastened thereto is placed along the body, and the
engaging groove portion of the elastic clip is caused to
make engagement with the substantially spherical head
of the screw, whereby the bumper is preliminarily held
onto the body. Therefore, even if there is some longitu-
dinal or transverse deviation in the positional relation-
ship between the position of the screw and that of the
elastic clip due to distortion in the formed shape of the
bumper and dimensional and/or positional errors in
assembly of the body, such deviation is properly ab-
sorbed. As a result, the bumper can be preliminarily
held onto the body without accurately positioning the
two members to be assembled.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing, partly in sec-
tion, an elastic clip, a screw, and a grommet formed of
synthetic resin, constituting a preliminarily-holding
device according to a first embodiment of the invention,
in their dissociated state;

FIG. 2 is a partially cut-away side view showing a
state in which a rear lamp is held onto a car body by
means of the preliminarily-holding device according to
the first embodiment of the invention;

FIG. 3 is a perspective view showing part of the car
body and the whole of the rear lamp, in a state prior to
mounting the lamp on the body;
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FIG. 4 is a perspective view showing a conventional
fixture member for holding a rear lamp onto a car body;

FIG. § is a perspective view showing an elastic clip
and a screw, constituting a preliminarily-holding device
according to a second embodiment of the invention;

FIG. 6 is a side view showing the screw appearing in
FIG. 5.

FIG. 7 is a partially cut-away side view showing
essential parts of the holding device according to the
second embodiment; and

FIG. 8 is a perspective view showing part of the car
body and the whole of a bumper, in a state prior to
mounting the bumper on the body.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention will now be described in detail
with reference to drawings showing embodiments
thereof.

1. FIRST EMBODIMENT

Referring first to FIG. 1, reference numeral 1 desig-
nates a synthetic resin grommet made of a rigid polyam-
ide resin. The synthetic resin grommet 1 has a fitting leg
3 in the form of a hollow and bottomed square pillar
having two catching projections 2 formed thereon at
opposite sides of an intermediate portion of the grom-
met. Integrally formed on the top of the fitting leg 3 is
a hollow spherical head 5 having an opening at one end
thereof, which head is continuous with the fitting leg 3
by way of a portion having a flange 4 adjacent to the
catching projections 2. As shown in FIG. 2 the fitting
leg 3 in the form of a square pillar is inserted through a
grommet-holding hole 21 in the form of a square hole
formed through a car body 20, and internal edges of the
car body 20 defining the grommet-holding hole 21 are
caused to be caught between the catching projections 2
and the flange 4, whereby the synthetic resin grommet
1 is held in the car body 20 while being inhibited from
rotating. Reference numeral 6 designates a central hole
formed in the grommet 1. The hole 6 has a stepped
shoulder 7 and extends through the spherical head S.
When a screw 8 is screwed into the central hole 6, the
side walls of the fitting leg 3 of the synthetic resin grom-
met are bulged to displace the catching projections 2
outward. Consequently, the grommet 1 is securely fixed
to the car body 20.

On the other hand, reference numeral 9 designates an
elastic clip made of a polyacetal resin. The elastic clip 9
has a substantially straight engaging groove portion 10
formed in such a manner that is has a cross-section
corresponding in shape to the external shape of the
hollow spherical head § described above, and a receiv-
ing lip portion 10a formed continuous with the respec-
tive longitudinal edges of the groove portion 10, the lip
10a extending outward. The groove portion 10 and the
receiving lip portion 10z form a main body of the clip 9
having a cross-section in the form of a Greek capital
letter omega ). A mounting plate 12 having screw
holes 11 formed therethrough is formed integrally on
the reverse side of the main body. In addition, as shown
in FIG. 2, reference numeral 13 designates a sealing
rubber washer interposed between the car body 20 and
the flange 4 of the grommet 1.

The holding device having the above-described con-
struction is used in the following manner: First, the leg
3 in the form of a square pillar is inserted into the grom-
met-holding hole 21 in the form of a square formed
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through a rear portion of the car body 20, and the edges
defining the grommet-holding hole 21 are caused to be
caught between the catching projections 2 of the fitting
leg 3 and the flange 4. Then, the screw 8 is screwed into
the central hole 6 formed in the synthetic resin grommet
1 to thereby bulge outwardly the side walls of the fitting
leg 3, causing the catching projections 2 to be displaced
outward and at the same time inhibiting same from
being bent inward. Thus, the grommet 1 is securely
fixed to the car body 20, beforehand. Thereafter, as
shown in FIG. 3, the rear lamp 22 having the elastic
clips 9 mounted in multiple arrangement on the reverse
side of the rear lamp is placed along the rear portion of
the car body, and the engaging groove portions 10 of
the elastic clips 9 are fitted on the spherical heads 5 of
the grommets 1, causing the rear lamp 22 to be prelimi-
narily held onto the car body 20.

In the process of preliminarily holding the rear lamp
22 onto the car body 20, even if there is some deviation
in the positional relationship between the spherical
heads 5 of the grommets 1 fixed to the car body 20 in
multiple arrangements, and the engaging groove por-
tions 10 of the elastic clips 9 arranged on the reverse
side of the rear lamp 22 in multiple arrangements, due to
distortion in the formed shape of the rear position lamp
22 and dimensional and/or positional errors in assembly
of the car body 20, such deviation is absorbed by the
engaging groove portions 10 formed continuous with
the receiving lip portions 10a in such a manner that they
turn outward as they extend. Therefore, even a rear
lamp 22 having distortion in the formed shape thereof
can be easily preliminarily held onto the car body 20
having the dimensional and/or positional errors in as-
sembly. Further, even an automatically-operating ma-
chine, such as a robot, which operates with high posi-
tioning accuracy, can establish the preliminarily-held
state of the rear position lamp, and therefore it becomes
possible for the robot or other automatic assembly ma-
chines to automatically mount the rear position lamp on
the car body.

As is clear from the above, the holding device ac-
cording to the present embodiment of the invention has
many advantageous features. Specifically, the synthetic
resin grommet having the hollow spherical head is first
engaged in the grommet-holding hole formed through
the car body, and then the screw is screwed into the
grommet, which provides advantages of a convenient
working operation and secure fastening achieved by a
high torque. Further, the synthetic resin grommet hav-
ing the spherical head is assembled with the elastic clip
provided with the engaging groove portion having a
cross-section corresponding in shape to the spherical
head by virture of elasticity of the two members. There-
fore, even a rear lamp having distortions in the formed
shape thereof can be easily preliminarily held onto the
car body having dimensional and/or positional errors in
assembly. Accordingly, the rear lamp can be automati-
cally mounted on the car body by the use of a robot or
other automatic assembly machines. As a result, it be-
comes possible to reduce manufacturing cost by saving
labor cost, as well as enhance productivity. Moreover,
the preliminarily-holding device comprising the syn-
thetic resin grommet which is accurately and securely
held in the grommet-holding hole of the car body
through catching between the catching projections and
the flange, and the elastic clip associated therewith,
does not shake or clatter due to vibration of the vehicle
taking place while the vehicle is traveling, once the rear
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lamp has been finally fixed onto the car, and hence it
does not make noise when the vehicle is traveling. Fur-
ther, since painting provided on the car body cannot be
damaged by preliminarily-holding screws, there is no
fear of corrosion of the car body which may otherwise
occur at the damaged part.

Thus, the present invention, which has solved the
problems which conventional preliminarily-holding
devices for rear position lamps have had in applying
same to automatic assembly, has great value for practi-
cal use.

2. SECOND EMBODIMENT

Next, there will be described in detail a holding de-
vice according to a second embodiment of the invention
with reference to drawings. In FIGS. §, 6, and 7, refer-
ence numeral 41 designates a screw fitted into a fender
61 of a car body 60. The screw 41 has a head 44 pro-
vided with a flange 43. The head 44 is formed with a
cross recess 45 on its top. Further, a hard polyamide
resin (Nylon 66) covers the head 44, forming a spherical
head 46 with the cross recess 45 exposed to the outside.
In this connection, the spherical head 46 may be formed
integrally with the screw 41 by the same steel material.

Reference numeral 47 designates an elastic clip
formed of a polyacetal resin and mounted on a bumper
62. The elastic clip 47 has an engaging groove portion
48 formed in such a manner that it has a cross-section
corresponding in shape to the external shape of the
spherical head 46 described above, and a receiving lip
portion 48a formed continuous with the respective lon-
gitudinal edge of the groove portion 48, and, the receiv-
ing lip spreading outward. The groove portion 48 and
the receiving lip portion 484 form a main body of the
clip 47 having a cross-section in the form of a Greek
capital letter omega (). A portion 49 which is accurate
in section is formed integrally on the reverse side of the
main body for supporting the bumper 62 thereon. Refer-
ence numeral 50 (FIG. 7) designates a clip portion
formed in the central part of the elastic clip 47 for
pinching the bumper. The clip portion 50 comprises a
pair of clipping members 51 and 52 opposed to each
other with a small distance therebetween. The clipping
member 52 has a projection 53 formed thereon for en-
gagement with a through hole 64 formed through a
fixture metal plate 63 of the bumper 62.

The preliminarily hold device having the above-
described construction is used in the following manner:
Beforehand, the screw 41 is screwed into tile fender 61
of the car body 60, while the elastic clip 47 is mounted
on the bumper 62 by causing the clip portion 50 thereof
to be engaged with the fixture metal plate 63 of the
bumper 62. Then, the bumper 62 is placed along the car
body 60, as shown in FIG. 8, and the engaging groove
portions 48 of the elastic clips 47 are fitted on the spheri-
cal heads 46 of the screws 41 so as to be supported
thereby.

In the process of preliminarily holding the bumper 62
onto the car body 60, even if there is some deviation in
the positional relationship between the spherical heads
46 of the screws 41 fastened to the car body 60, and the
engaging groove portions 48 of the elastic clips 47 ar-
ranged on the reverse side of the bumper 62, due to
distortion in the formed shape of the bumper 62 and
dimensional and/or positional errors in assembly of the
car body 20, such deviation is absorbed by the engaging
groove portions 48 formed continuous with the receiv-
ing lip portions 48z in such a manner that they turn
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outward as they extend. Therefore, even the bumper 62
having distortion in the formed shape thereof can be
easily preliminarily held onto the car body 60 having
the dimensional and/or positional errors in assembly,
without requiring many hands of workers. Further,
even an automatically-operating machine, such as a
robot, which operates with high positioning accuracy,
can preliminarily hold the bumper, and therefore it
becomes possible for a robot or other automatic assem-

bly machines to automatically mount the bumper on the

car body.

As is clear from the above, the holding device ac-
cording to the present embodiment of the invention has
many advantageous features. Specifically, an ingenious
combination of the screw having the spherical head and
the elastic clip having the engaging groove portion with
a cross-section corresponding in shape to the spherical
head, which portion is formed continuous with the
receiving lip portions formed in such a manner that they
turn outward as they extend, makes it possible to easily
preliminarily hold the bumper having distortion in the
formed shape thereof onto the car body having dimen-
sional and/or positional errors in assembly. Therefore,
the bumper can be automatically mounted on the car
body by the use of a robot or other automatic assembly
machines. As a result, it is possible to reduce manufac-
turing cost by saving labor cost, as well as enhance
productivity. Thus, the present invention has a great
value for practical use.

What is claimed is:

1. A holding device for use in assembling mechanical
members, comprising:

a joint head including a substantially spherical head
and a first fastener formed continuous with said
substantially spherical head, said first fastener
being adapted to be engaged with a first member;
and

a clip having a joint cavity member formed of an
elastic material, said joint cavity member having a
substantially straight groove portion having a
cross-section substantially corresponding to shape
to an external shape of said substantially spherical
head, and a receiving lip portion formed continu-

ous with said groove portion, said receiving lip °

portion spreading outward, and a second fastener
formed continuous with said joint cavity member,
said second fastener being adapted to be engaged
with a second member;

wherein said spherical head of said joint head is en-
gageable in said groove portion of said clip so as to
be held therein, whereby the first member which is
engaged with said first fastener of said joint head
and a second member which is engaged with said
second fastener of said clip are preliminarily held
to each other.

2. A holding device of claim 1, wherein:

said first fastener of said joint head comprises a screw
member connected to said substantially spherical
head, said screw member being adapted to be
screwed into said first member so as to be engaged
with said first member; and .

said clip comprises an elastic clip member having said
engaging groove Portion and said receiving lip
portions, said elastic clip member further including
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said second fastener for engaging with said second
member which is to be held to said first member.

3. The holding device of claim 2, wherein said second
fastener comprises means for engaging an inner side of
a bumper for an automotive vehicle, said second mem-
ber comprising said bumper, and said first member com-
prising a body part of said automotive vehicle.

4. The holding device of claim 2, further comprising
a plurality of said holding devices for use in holding said
second member to said first member.

5. A holding device for use in assembling mechanical
members, comprising:

a joint head including a substantially spherical head
and a first fastener formed continuous with said
substantially spherical head, said first fastener
being adapted to be engaged with a first member,
said first fastener including a grommet formed of a
synthetic resin material, said grommet having a
fitting leg portion and at least one catching projec-
tion formed thereon, and said substantially spheri-
cal head including a hollow substantially spherical
head connected with said fitting leg portion with a
flange portion between said hollow substantially
spherical head and said fitting leg portion, said
grommet having a substantially central hole
formed therein which is in communication with a
hollow portion of said hollow substantially spheri-
cal head, said fitting leg portion of said grommet
being engageable in a respective grommet-holding
hole of a surface of said first member;

said joint head further including a screw which is
screwed into said substantially central hole of said
grommet via said hollow portion of said hollow
substantially spherical head, to retain said grommet
in its respective grommet-holding hole; and

a clip having a joint cavity member formed of an
elastic material, said joint cavity member having a
groove portion having a cross-section substantially
corresponding in shape to an external shape of said
substantially spherical head, and a receiving lip
portion formed continuous with said groove por-
tion, said receiving lip portion spreading outward,
and a second fastener formed continuous with said
joint cavity member, said second fastener being
adapted to be engaged with a second member, said
clip including an elastic clip portion having said
groove portion therein, said second fastener com-
prising means engageable with a second member
which is to be fastened to said first member;

wherein said spherical head of said joint head is en-
gageable in said groove portion of said clip so as to
be held therein, whereby the first member which is
engaged with said first fastener of said joint head
and a second member which is engaged with said
second fastener of said clip are préliminarily held
to each other.

6. The holding device of claim 5, further comprising

a plurality of said holding devices for use in holding said
second member to said first member.

7. The holding device of claim 5, wherein said engag-
ing means of said elastic clip comprises means for en-
gaging with a reverse side of a rear lamp for an automo-
tive vehicle, said second member comprising said rear
lamp, and said first member comprising a body part of

said automotive vehicle.
* * * * *



